Earlier studies , Okuyama et al . 2002a , and Okuyama et al. 2002b investigated the hollowing-out phenomenon of the Chicago economy , in which the manufacturing sectors in Chicago have decreased their intermediate dependency within the region while the service sectors have increased their dependency. In this paper, a set of annual input-output tables for the Chicago metropolitan economy during the period of 1980-97 was again employed for a further investigation of the structural change, using an alternative tool , the Temporal Leontief Inverse Analysis (Sonis and Hewings 1998), that can assist in exploring trends and uncovering tendencies in individual sectors or groups of sectors within the context of an economy-wide system of accounts. The results are compared with the earlier studies for examining the nature and details of the hollowing-out phenomenon.
The hollowing-out phenomenon found in these studies reveals that , especially for intermediate goods, intrametropolitan dependence has been replaced by depen dence on sources of supply and demand outside the region , and shows that a complex internal transformation of the economic structure, as dependence on locally sourced manufacturing inputs is replaced by dependence on local service activities. While these studies investigated the Chicago economy employing various analytical tools, further explorations focusing more on the structural change over time may reveal not only the temporal path of changes in interindustry relationships across sectors but also a more comprehensive picture of the hollowing-out effect.
This paper utilizes a new approach for investigating the structural changes in the They found that the Chicago economy exhibits little change in the appearance of the economic landscape (multiplier product matrix); however, changes in the hierarchy of forward and/or backward linkages illustrate some underlying changes in the structure of the Chicago economy. In addition, focusing on the cross-structure of the direct (first order) fields of influence, the stability of some Leontief inverse coefficients and the instability of some other coefficients are revealed.
Moreover, their further analysis indicates that the trends and the types of changes in forward and backward linkages differ considerably across sectors.
In this paper, the structural changes of the Chicago economy are further investigated using the technique of Temporal Leontief Inverse, investigating a time series of inverse matrices. Bt, instead of direct input coefficient matrices. At, employed in Okuyama et al.
(2002b). In this way, the trends of system-wide structural change in the Chicago economy can be evaluated over time. Furthermore, the decomposition of temporal inverse can examine numerically in which year temporal change had more significant impacts on the system-wide economic structure than in other years, whereas the qualitative analysis of ranks and hierarchies of interindustry relationships were identified in Okuyama et al. continuously grew at the same or slightly higher rate than that of total output, after 1989.
3 The details of fields of influence analysis can be found in Sonis and Hewings (1991) and Sonis and Hewings (1992 Okuyama et al. 2002a; and Okuyama et al. 2002b ) and the observations documented earlier, differences in trends of structural change among sectors appear prevalent ; in addition, some common types of structural change may be created so that sectors can be categorized into several groups of structural change trends. In order to investigate how a hollowing-out process affects sectors differently, a typology of sectors based on the shape of the trends of accumulated temporal impacts to the entire system (system-wide trends in the above figures) was developed.
The results are shown in Table 1 . In figure 9 , the shape is mostly upward after 1986 and the value of accumulated temporal impact turns positive in 1992 and thereafter.
Sector 28 is the only The sectors in this type are all Services sector, and this result is very much consistent with the findings in the previous studies, in which Services sectors increased intraregional dependency.
Summary and Conclusions
In this section, major findings in this paper are evaluated and compared to previous studies. Some discussions about the analytical technique and concluding remarks are also provided.
Evaluation
The results in this paper indicate that the evidence of different types of temporal change exists.
With the typology of sectors presented in the previous section , it is quite clear that sectors can be grouped into a few types, in which each type has a distinguishable path of structural change. In this regard, the findings in this paper confirm the conclusions of previous studies that used actual transaction volumes ) ; yearly analysis of Leontief inverse matrix using the fields of influence technique (Okuyama et al . 2002a ) ;
and the time series (econometric) analysis of direct input coefficient matrices (Okuyama et al. 2002b) , over the similar period of time. The results in this paper can offer an analysis of temporal changes in the Leontief Inverse, by which relative changes in system-wide structure of an economy can be traced and investigated and thus may be seen to complement and deepen the understanding of the processes of structural change in a regional economy .
Combining these results, we now have a more complete picture of the hollowing-out process in the Chicago 
